Lithium is a widely prescribed drug used for the treatrnnt of bipolar affcctive illness.
Introduction
Sperm motility is one of the important parameters of sperm function. Imnotile sperm, whether living or dead, cannot penetrate the cervical mucus (Tampion & Gibbons, 1963) or fertilize the ovuni (1l3andau & Rumery. 1964). However sperm motility is not the only detcrmining factor of successful fertilization (Amclar et a/. 1981) .
Reporls on the effect of lithium on sperm motility and male fertility are feV and conflicting. Macleod et al. (1949) found that lithiiuni. iin relatively small concentrations, inhibits the me tabolisin and miotility of' hiumanii spcrmatozoa. Both aerobic and anaerobic pathways of glycolysis \scrc affcCLd. There was a concentrartiondependcnt inhibition of sperm motility with almost cominplete iin mobil isation of motility at a concentration of 25 mmol I '. However, more recent in vitro studies, using the turbidimetrie method, could demonstrate no significant effect of lithiuim oinsperin motility (ILevin eI al.. 198la.b). Reports of the in vivo ffect of lithiim on sperm motility and male fertility in patients were equally conflicting (Kolomaznick ei al.. 1981; Raboch et al., 1981) .
Studies on sea urchin specmatozoa showed an inhibitory' effect of lithium on spermi motility (Gibbons & Gibbons, 1984) . A concentration of 6 mniol of lithium was sufficient to inhibit the microlubule-based movement of reactivated, demembranated sea urchin spermatozoa (Gibbons & Gibbons, 1984) . This inhibition was conipletely reversible bv 10(f-fold dilution with fresh reactivating soluItion containing no lithium. The trans-membrane migration ratio (TMMR) method (I-ong eI a/.. 1981) has been found to relate closely to visual nethods for assessing sperm motility (Lee et al.. 1989) . Using the original method it was found that lithium inhibited sperl motility, the concentration iin hibiting sperm motility by 50% (EC5 11 ) being 63 niniol I 1) (Grech et al.. 1983) . However, this method did not take into consideration the dil tion of lithiuimi by buffer that occurred in the lower chamber during the incubation period. A modified TMMR technique (Raoof et al., 1987) provides exposure of the semen to a con stait concentration of' lithium throughout the 2 It incubation tiic. This is achieved 1y placing in the iower chamber a buffer containing ie same concentration of the drug as in the upper chamber. This technique was used in the study reported herc to examine the effect of lithium on hunan sperinmotility i vitro. 
Methods
Semen samples were obtained from seven. healthy volunteers by masturbation. All samples x 1o0" had sperm concentrations higher than 15 ml and more than 20% of progressive forward motility, these values being essential in order to obtain consistent results (Hong, 1982) . They were left to liquify at room temperature (210 C) for 31) min before examination. All samples were produced in the laboratory and examined within I h.
A I NI stock solution of lithium chloride was prepared by dissolving 4.24 g of lithium chloride (molecular weight 42.4) in 100 ml phosphate buffer saline (PBS). The p-I was adjusted to 7.4. Further dilution with PBS of this solution was made to prepare two sets of solutions. One set (1.5, 3.0, 7.5, 15.0, 30.0, 75.0, 150.0, and 300.) mmol I I) to be added to semen aliquots, and another set (0.5, 1.0, 2.5, 5.0, 10.0, 25.t0, 50.0, and 10t.0) minol I I) to be placed in lower chambers.
To examine tile effect of lithiun on sperm motility, the modified trans-membrane migration ratio (TMM R) method (Raoof et al., 1987) was used. In this modification of the technique, lithium in buffer was put in both the upper and I 1 tile lower chambers. To I10 pli of semen. 50 of tile lithium buffer solution was added (thus the drug was diluted by a factor of I : 3). A 1101 III aliquot of this mixture was put in the upper chamber. In the lower chamber 2 ml of buffer containing the same final concentrations of lithium as in the upper chamber were introduced. The tubes were incubated for 2 I and then the sperm motility was expressed as a percentage of a control which was included in the experiment by incubating the sperm with PBS only.
Results
The results show clear inhibition of sperm motility by lithium. FigureI is a semilogarithmic plot of lithium concentration (emol I I) vs TMMR expressed as a percentage of the control. The EC,,(, for the inhibitory effect of lithiuml, calculated from the scmilogarithmic plot, was 6.4 mmol I I
I)iscussion
The results of this experiment show a concentration-dependent inhibition by lithium on ,sperm motility. Gibbons & Gibbons (1984) Lithium concentration (mmol Ii) Figure t A semilogarithmic plot of the effect of lithium on sperm motility using the modificd trans membrane migration ratio (TM MR) method. The points represent the mean ± s.c. mean (n = 7).
found that 6-8 mmol I ' lithium was sufficient to cause complete cessation of flagcllar mo ,e nent. i'his concentration is comparable with the concentration causing 50% inhibition of sperm motility in the above study. Reasons for this discrepancy may be due to species differences and to the use by Gibbons & Gibbons (1984) of demcmbranated, reactivated spermatozoa which were more sensitive to the effect of drugs. This immobilizing effect of lithium was completely reversible by I(lt-fold dilution of the immobilized sperm with fresh (reactivating) solution con tainint no lithium. This rcversibility might also be the cause of the wide difference between the results obtained in our study (EC 0 of 6.4 mmol I-) and the results obtained by using the original TMMiR tcclnique (63 mmol I 1) (Grech et al., 1983) .
Lithium is widely distributed throughout body tissues when given orally. Its concentration!; in semen after oral administration are about double those in blood. Values for lithium concentrations as high as 3.2 mmol I 1 have been observed in semen of some individual healthy volunteers treated with therapeutic doses of lithium (Raoof, 1988) . This value would correspond to a reduc tion of about 25% in sperm motility. From these present results, it is possible to speculate that lithium may affect sperm motility in some patients on chronic lithium therapy. Other in vivo studies about the effect of lithium onl sperm motility and male fertility are conllicting.
Raboch et al. (19S1) found no abnormality in
gest that further studies on patients receiving sperm count, motility and morphology of semen lithium therapy are needed, using objective samples obtained from 10 patients on lithium measurements of sperm motility in which semen therapy. However, Kolomaznick et al. (1981) quality in terms of sperm count, motility and reported significantly worse spermatogram findmorphology should be studied before and after ings in terms of sperm count and motility of starting lithium treatment. samples obtained from nine patients on lithium and neuroleptics drugs. There is some evidence
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Introduction
Xanioterol ((±)-1-(4-hydroxyplictxy)-3-(2-(4-morpholine carbonamido) cthylamino)-propan- Observations were made on six patients with liver disease and six control subjects. The patients all had clinical and biochemical evidence of liver disease (see Table 1 ). The meanage of the group was 56.5 years (rmige 29-69) and the mean body \\,eight was 68.5 kg (range 54-90.5). After each patient had been studied, an age-and sex-matched volunteer was recruited. The mean age of the volunteers was 56 years (range 34-68) and the mean body weight was 72.6 kg (range 58-82.3).
No volunteer had any clinical or biochemical evidence of liver disease, and none gave any history of alcohol abuse. Patients were excluded front the study on the following grounds: severe Correspondence: Dr D. P.Nicholls, Royal Victoria Hospital, Belfast BT12 61BA, Northern Ireland.
